Abstract. In this paper we study some properties for a new integral operator in the classes of the univalent functions denoted by SP, S(p) and B(µ, α).
Introduction
Let A denote the class of functions of the form f (z) = z + ∞ n=2 a n z n , which are analytic in the open unit disk U = {z ∈ C : |z| < 1}
and satisfy the following usual normalization condition f (0) = f (0) − 1 = 0.
We denote by S the subclass of A consisting of functions f which are univalent in U.
A function f ∈ A is the starlike function of order α, 0 ≤ α < 1 if f satisfies the inequality Re zf (z) f (z) > α (z ∈ U) .
We denote this class by S * (α) . A function f ∈ A is the convex function of order α, 0 ≤ α < 1 if f satisfies the inequality Re zf (z) f (z) + 1 > α (z ∈ U) .
We denote this class by K(α).
A function f ∈ A is in the class R (α) if and only if
Re (f (z)) > α (z ∈ U) .
Let N(β) be the subclass of A consisting of the functions f which satisfy the inequality
This class was studied by Owa and Srivastava [11] .
In [4] , Frasin and Jahangiri introduced the class B (µ, α) defined as follows.
Definition 1.1. ([4]).
A function f ∈ A is said to be a member of the class B (µ, α) if and only if
Note that the condition (1.1) is equivalent to
This family is a comprehensive class of analytic functions that contains other new classes of analytic univalent functions as well as some very well-known ones, such as B(1, α) = S * (α) and B (0, α) = R (α) . Frasin and Darus in [5] (see also [6] ) has been introduced another interesting subclass B (2, α) = B (α) . In the paper [13] , F. Ronning introduced the class of univalent functions, SP defined as: Definition 1.2. ( [13] ). A function f ∈ A is said to be in the class SP, if f satisfies the following inequality
In the paper [15] is defined the class S(p). For 0 < p ≤ 2, let S(p) denote the class of function f ∈ A which satisfies the conditions
In [14] , Singh has shown the following condition for a function f ∈ S(p).
Definition 1.3. ([14]
). A function f ∈ A is said to be in the class S(p), if f satisfies the following inequality
.., n}) , we define the integral operator F n (z) given by
.. = γ n = 0 and f ∈ A we obtain Alexander integral operator introduced in 1915 in [1]
.. = γ n = 0 and f ∈ A we obtain the integral operator
studied in [9] , (see also [7] , [8] , [12] ).
.. = γ n = 0 and f i ∈ A for i ∈ {1, 2, ..., n}, we obtain the integral operator
In order to prove our main results, we recall the following lemma.
Lemma 1.7. (General Schwarz Lemma) (see [10] ). Let the function f be regular in the disk U R = {z ∈ C : |z| < R}, with |f (z)| < M for fixed M.
If f has in z = 0, one zero with multiplicity order larger than m, then
The equality can hold only if
where θ is constant.
Main results
Theorem 2.1. Let the functions f i , g i ∈ A, where g i be in the class S(p i ) and satisfy the inequality (1.3) with 0 < p i ≤ 2 for all i ∈ {1, 2, ..., n}. For any given M i ≥ 1, N i ≥ 1 and 0 < p i ≤ 2 satisfying the conditions
there exist numbers δ i , γ i ∈ R with δ i > 0, γ i > 0 such that
for all i ∈ {1, 2, ..., n}.
In these conditions, the integral operator F n (z) defined by (1.4) is in N(µ).
Proof. We calculate for F n (z) the derivatives of the first and second order. From (1.4) we obtain
After the calculus, we obtain that
It follows from (2.1) that
applying the General Schwarz Lemma for the functions g i for all i ∈ {1, 2, ..., n}, we have
The functions g i ∈ S(p i ), 0 < p i ≤ 2, so
for all i ∈ {1, 2, ..., n}. From (2.2) we get
Hence
Setting n = 1 in Theorem 2.1 we obtain Corollary 2.2. Let the functions f, g ∈ A, where g be in the class S(p) and satisfies the inequality (1.3) with 0 < p ≤ 2. For any given M ≥ 1, N ≥ 1 and 0 < p ≤ 2 satisfying the conditions
there exist numbers δ, γ ∈ R with δ > 0, γ > 0 such that
In these conditions, the integral operator
is in the class N(µ).
Theorem 2.3. Let the functions f i be in the class B(µ i , α i ), µ i ≥ 0, 0 ≤ α i < 1 and g i ∈ SP with Re
there exist numbers δ i , γ i ∈ R, δ i > 0 and γ i > 0 such that
In these conditions, the integral operator F n (z) defined in (1.4) is in the class K(λ).
Proof. If we make the similar operations as the proof of Theorem 2.1, we have
From the relation (2.3), we obtain that
applying the General Schwarz Lemma for the functions f i (i ∈ {1, 2, ..., n}) , we obtain
for all i ∈ {1, 2, ..., n}, we apply in the relation (2.4) the inequality (1.1) and the inequality (1.2), we obtain
So, the integral operator F n (z) defined in (1.4) is in the class K(λ).
Setting µ 1 = µ 2 = ... = µ n = 1 in Theorem 2.3 we obtain Corollary 2.4. Let the functions f i be in the class S * (α i ), 0 ≤ α i < 1 and
≤ 1, z ∈ U for all i ∈ {1, 2, ..., n}. For any given 0 ≤ α i < 1, M i ≥ 1 and N i ≥ 1 satisfying the conditions
for all i ∈ {1, 2, ..., n}. In these conditions, the integral operator F n (z) defined in (1.4) is in the class K(λ).
Setting n = 1 in Theorem 2.3 we obtain In these conditions, the integral operator 
